Sequence-specific interactions of minor groove binders with restriction fragments of cDNAs for H tau 40 protein and MAP kinase 2. A qualitative and quantitative footprinting study.
A series of DNA minor groove binders comprising netropsin, distamycin, the bisquaternary ammonium heterocycles SN 6999 and SN 6570, cis-diammine platinum(II)-bridged bis-netropsin, cis-diammine platinum(II)-bridged bis-distamycin and bis-glycine-linked bis-distamycin were investigated for sequence-specific interactions. The oligonucleotides used were the 154 base pair HindIII-RsaI restriction fragment of cDNA of h tau 40 protein and the 113 base pair NcoI-PvuII restriction fragment of cDNA of MAP kinase 2. Both proteins are believed to be involved in the pathology of Alzheimer's disease. For all these ligands, binding sites were localised at positions 1134-1139 (5'AATCTT3'), 1152-1156 (5'ATATT3') and 1178-1194 (5'TTTCAATCTTTTTATTT3') for the former and 720-726 (5'TATTCTT3'), 751-771 (5'AATTGTATAATAAATTTAAAA3') and 781-785 (5'TATTT3') for the latter. The AT-preference of ligand binding was obvious and footprint titration experiments were applied to estimate binding constants (Ka) for each individual binding site mentioned above. The binding strength decreases in the order netropsin > distamycin > SN 6999 approximately SN 6570>platinum-bridged netropsin or distamycin approximately bis-glycine-bridged distamycin and was found independently of the binding sites examined. GC-base pairs interspersed in short AT-tracts reduced the Ka-values by as much as two orders of magnitudes. The dependence of extended bidentate as well as of monodentate binding of netropsin and distamycin derivatives on the length of AT-stretches has been discussed.